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BANGLADESH 


WEATHER FORECASTING SYSTEM BEING MODERNIZED 
Dacca THE BANGLADESH TIMES in English 14 Jul 81 pp 1, 8 


[Text] The United Nations Development Programme (UNDP) has extended a programme 
to improve the flood and tidal wave forecasting in Bangladesh till 1982 according 
to an official source, 


The Meteorological Department which has undertaken eight projects to modernise 
its weather forecasting system would greatly benefit from the programme designed 
to remove various obstacles now tacing the department. 


Meanwhile the UNDP has undertaken training of the weather experts in computer 
programming and data processing on weather forecasting. 


Under another contract with UNDP the Meteorological Department has strengthened 
its weather services for the air services. 


Total allocation for the department for 1980-81 was Taka 172.45 lakh but only 
Taka 43.91 lakh were spent till March 1981. 


Some of the important programmes of the Department to improve the services are: 
Khepupara Radar station. So far Taka 82.20 lakh out of total allocation of 

Taka 90 lakh had been spent. The station, when completed, would provide coverage 
for the entire coastal areas of the country. 


Development of communication services for weather forecasting: Plan to be imple- 
mented at a cost of Taka 149.66 crore, the programmes are designed to remove the 
present difficulties in relaying information on weather to the objectives. 


Workshop and laboratorv: About 90 percent work of establishing the project in 
Dacca for processing various date and maintenan:e of the centres have been 
completed. The programme is to cost Taka 118 lakh. 


Weather station at Mohakhli, about 95 percent work of the project to be set up 
at a cost of Taka 66 lakh have been completed. 


Beside these, work on construction of housing accomodation for the weatherman at 
Agargaon and a training centre is nearing completica. 








The Meteorological Department planned to set up a weather observatory at Tangail 
while the construction of such observatory at Feni, Sitakund and Hatiya is at 
various stages of completion. 


During past few years the Met Department has innovated a number of new programmes 
to keep the people conscious about weather and also provided them with important 
information about weather for agricultural activities. 


One of them was warning for unusual rainfall. During 1977-78 the Department 
had provided 43 warning which increased to 77 in «.e following but reduced to 65 
in 1979-80 and slightly increased in 1980-81. 


The major services were rendered to the air services which vere given 8660 
weather forecast while the shipping services were properly fed. 


CSO: 5500/7166 








BANGLADESH 


BRIEFS 


TELEGRAPH, TELEPHONE BOARD--The %angladesh ‘elegraph and Telephone Board would 
instal 340 more coin-box telephones throughout the country during the current 
year. It is gathered that to date the T&T Board has already installed 160 coin 
box telephones at various places. During last year (1980-81), the f&T Board 

had commissioned the following automatic exchanges: Ramna (Zacca) Central 
Exchange: 10,000 lines; Sher-e-Bangla Nagar additional exchange: 3000 lines; 
Jessore additional exchange: 600 lines; Narshingdi additional exchange: 400 
lines; Sagarika (Chittagong) exchange: 600 lines, and Kurigram (Rangpur) exchange: 
400 lines. The following connections under the I&T Board's High Frequency Micro- 
wave project have been established: (a) Bogra-Shantahar-Natore-Rajshahi ; 

(b) Kushtia-Chuadanga; (c) Phulbari-Dinajpur-Thakurgaon. Other development 
»rojects of the T&T Board completed during the last fiscal year also include the 
14 base stations commissioned under the “radio PCO in rural areas." Of the 
existing 170 PCO's 47 had been cosmissioned during the last fiscal year (1980-81). 
[Text] [Dacca THE BANGLADESH TIK@S in Englis* 17 Jul 81 pp 1, 8] 
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PAKISTAN 


TELECOM EXPANSION PLAN FOR BALUCHISTAN 


Karachi DAWN in English 10 Aug 81 p 5 


[Text] 
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PHICIPPINES 


RURAL PHONE EXCHANGE OPENS 
Manila BULLETIN TODAY in English 10 Aug 81 p 9 


[Text] The Philippine Long Distance Telephone Co. (PLDT) has opened a telephone 
exchange in Tanjay, Negros Oriental, under the company’s #110-million, ten-year 
rural telecommunications development program. 


The second one of its kind to be installed in the Visayan region, the telephone 
exchange is equipped with the cross-bar type automatic switching system. Tanjay's 
phone exchange has an initial load of 100 lines and has a maximum capacity of 200 
lines to meet the town's growing requirements. 


Ramon Cojuangco, PLDT president and chief executive offcr, said the company's 
rural telecommunications development program is in response to government's call 
for the private sector to contribute to the development of new growth centers in 
the countryside. 


Jose P. Dans, Jr., minister of transport and communication, said PLDT's rural 
telecommunications development progcam is part of the company's effort to hasten 
the expansion of communication services throughout the country. 


This is in line with the program of the government, as directed by President Mar- 
cos, to provide the whole country with the vital infrastructure of development, he 
said. 


“Aside from its program in the rural areas, PLDT is also implementing a nationwide 
service improvement, expansion and modernization program,” he said. 


Like other PLDT rural telephone exchanges the Tanjay exchange is linked not only 


with PLDT's nationwide system but to all countries in the world reached by the 
company's overseas telephone service. 


CSO: 5500/4903 








VIETNAM 


THU DUC BUILDS WIRED RADIO STATION 
Ho Chi Minh City TIN SANG in Vietnamese 13 May 81 p 7 
[Article: “Our City: Thu Duc Strengthens Cultural Acitvities"] 


[Text] %uilds Wired-Radio Station--In the morning of 9 May 81, at the Thu Duc 
Cultural Center the district people's committee held a meeting to discuss plans for 
building a district wired-radio station including: Step I, build a transmitting 
Station in the district; step II, perfect the receiving and transmitting systems in 
the villages, and at the same time get the machinery and personnel ready so as to 
be able to begin drawing up plans for building the station toward the end of May 198i. 


With a view to expanding the transmitting network to timely serve the peasants during 
the summer-autumn season, the Thu Duc cultural and information branch has controlled 
and repaired the lines of the transmitting stations in the villages cf Hiep Binh, 
Tang Nhon Phu, Binh Trung, Thanh My Loi, Ar Phu, and the Workers’ Quarters. The 
transmitting network in Hiep Binh and Tang Nhon Phu villages has been expanded to 

the hamlets and production collectives. In Hiep Binh, construction of four 
broadcasting stations in four hamlets has been completed. 


9213 
CSO: 5500/4558 





VIETNAY 


HANOI-HAIPHONG TELEPHONE LINE INAUGURATED 
Hanoi QUAN DOI NHAN DAN in Vietnamese 1 Jul 81 p 1 


[Article: “Coaxial Cable Telephone Communications Line Inaugurated Betweeu Hanoi 
and Haiphong” ] 


[Text] VNA--In the morning of 30 June in Hanoi, the Poste and Telegraph branch held 
an inauguration ceremony to mark the completion of a 110-kilometer-long coaxial 
cable telephone communications line between Hanoi and Haiphong. 


Pham Nien, head of the Posts and Telegraph General Department; Michel Combal, 
ambassador of the Republic of France in our country; and representatives of the 
French Communications Firm CIT-ALCATEL attended the ceremony. 


This is a modern communications system over coaxial cable consisting of two conducting 
lines which surround a central conductor, capable of transmitting simultaneously 360 
telephone cals. 


After 6 months of design and building with the assistance of French technicians, 
the posts and telegraph units of Hanoi, Hai Hung and Haiphong have completed the 
work according to plan and put it into use before the rain-and-storm season. 


9213 
cso: 5500.4587 














PERSIAN GULF AFFAIRS 


BRIEFS 


GULF COUNTRIES COMMUNICATIONS PROJECT--Abu Dhabi, 23 Aug (ENA)--The representatives 
of four Arab Gulf countries--the UAE, Saudi Arabia, Qatar and Bahrain--will meet in 
Abu Dhabi on Tuesday to discuss linking the four countries with a coaxial cable tc 
enhance direction communications among them. ‘Ali al-‘Uways, director general of the 
UAE communications authority (Al-Amirtel), said the '-day meeting wil) be devoted 

to discussing the coax‘al cable, which will cost about 50 million dirhams. He said 
the project will strengthen direction communciations with some countries in the ares 
and will increase the efficiency of several departments in the UAE and elsewhere. 
[Text] [GF240522 Abu Dhabi EMIRATES NEWS AGENCY in Arabic 1817 GMT 23 Aug 81] 


CSO: 5500/4727 











KUWAIT 


BRIEFS 


NEW SATELLITE LINK--Kuwait, 18 Aug (KUNA)--The communica*ion department of the KUWAIT 
NEWS AGENCY (KUNA) announced today it has developed a new system that will enable 

the agency's bureaus and subscribe: in different countries to receive its news ser- 
vice simultaneously. KUNA satellit. lines have been hooked to a distributor to en- 
able all receiving points to receive the transmission at the same time, communication 
chief Hassan al-Khabbaz said. Al-Khabbaz cited the example of Bahrain, Vienna and 
London where subscribers to both the Arabic and English services are already re- 
ceiving KUNA transmissions at the same time. [Text] [GF191221 Kuwait ARAB TIMES 

in English 19 Aug 81 p 6] 


CSO: 5500/4727 








INTER-AFRICAN AFFAIRS 


POSTAL, TELECOMMUNICATIONS UNION ENDS MEETING IN LOME 
Lome LA NOUVELLE MARCHE in French 31 Jul 81 pp 1, 4 


[Text] Beginning on Tuesday, the sixth regular session of the Council of Ministers 
of the African Postal and Telecommunications Union (APTU) came to a close yesterday 
afternoon at the RPT [Rally of the Togoler: People] headquarters in Lome. 


The final communique issued at the end of the session and which was read by Mamadou 
Simpore, secretary general of the APTU, reveals important decisions, including: 

the establishment of an African Savings Bank Institute to serve as a center of 
research, training, cooperation and protection of savers and whose main office will 
be in Cotonou in the People's Republic of Benin; the adoption of a vast program of 
training, cccperation and assistance in the area of the organization of services; 
the adoption of a common action plan to help Chad; the adoption of a recommendation 
to vigorously protest South Africa's membership in the UPU [expansion unknown]; 
provisions relative to payment of postal orders and transfers; a proposed study 

of the telecommunications rates systs= for the APTU; the establishment of a repair 
and recalibration shop for scales, whose headquarters will be in Lome; the continua- 
tion of the study on possibilities of industrialization in the field of telecommun- 
ications equipment; approval of the study report on AFSAT [expansion unknown] needs, 
to be pursued in cooperation with all African and international organizations in- 
terested in the project in order to set up a data bank; and the establishment of 

a working capital fund totaling 100 million CFA francs in order to correct trea- 
sury difficulties that now paralyze the general secretariat on occasion. 


The Council also voted to send official thanks to Togo for the smooth operation 
of the Union during its mandate. 


The new president of the Union is Lt Col Francois Dossou, minister of transport 
and communications of the People's Republic of Benin. The seventh ministerial 
session of the APTU will be held next year in Cotonou, Benin. 


The Council also expressed President Eyadema, his government and his courageous 
people "for the warm and fraternal welcome they exte~ied to al] delegations visiting 
Togo." 


It should be noted that the countries belonging to the APTU are Benin, the Congo, 
the Ivory Coast, the Central African Republic, Djibouti, the Comoro Islands, Upper 
Volta, Mauritania, Mali, Nigeria, Rwanda, Senegal, Chad and Togo. 


11,464 
CSO: 5500/5059 
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INCREASE IN COMPUTER SERVICE EXPECTED 


Victoria NATION in English 4 Aug 81 p 1 


[Article by Rene Morel] 


[Text] 





A NEW parastatal compa- 
ny may come into existcnce 
soon to take Seychelles into 
the field of modern compu- 
ter technology. 

The Computer Services Di- 
vision of the Finance Depart- 
mem, created a few months 
ago, is already installing, ope- 
rating and mamtaining com- 
puter services in government 
ministries and national com- 
panies. It is expected that by 
next year it will be run as an 
independent company offer. 
ing an expanded service to 
private concerns as well. 

The Principal Secretary for 
Finance, Mr. Guy Morel, has 
described the Computer Ser- 
vices Division, located at 
Oceangate House, as very im- 


CSO: 5500/5063 


“portamt, because it is able to 
give quick service at little 
cost for such business work 
as accounting, store-keeping, 
preparation of bills and sala- 
ries — jobs that would nor- 
mally take accountants many 
hours. 


“One computor Goes m sec- 
onds what an experienced ac 
countant would do in several 
days; the computer cost for 
doing the work is very little 
compared to the accountant’s 
salary: computers never get 
tired, and do not claim over- 
time. They reduce man-hours 
to fractions”, Mr. Morel said. 


The Computer Services Di- 
vision has its own Seychellois 
staff, some of whom will soon 


SEYCHELLES 


be leaving in turns for over- 
seas training. They are at pre- 
sent mstalling and program- 
ming some of the latest com- 
puter models available for 
business purposes. 

Mr. Morel said computer 
Service means a costly set-up 
— one computer alone costs 
R. 800,000. Therefore he re- 
gards the cree ion of a ccn- 
tralised computer services sys- 
“Tem as an important back-up 
Service 10 AsSist not only the 
Government and national or. 
ganisations, but also private 
businesses such as banks 

_Wishing TO use computers. 

The Government Treasury 
and the Seychelles Commodi- 
ty Company Limited are the 
two biggest clients of Compu- 
ter Services so far. 














ITALY 


TWO-DIMENSIONAL GRADIENT ADAPTIVE ALGORITHM FOR SIGNAL PROCESSING 
Milan ALTA FREQUENZA in English May-Jun 81 pp 131-136 


[Article by Giuseppe Martinelli, Mario Salerno, Istituto di Comunicazioni Elet- 

riche, Farcolta di Ingegneria, Roma, denato Lucarelli, Fondazione Ugo Bordoni, ; 
Roma, Gianni Orlandi, Istituto di Comunicazioni Elettriche, Facolta di Ingegneria, 

Roma Dipartimento di Elettronica e Automatica, Facolta di Ingegneria, Ancona, an‘4 

Mario Turchi, Sielte, Roma: "A New Two-Dimensional Sradient Adaptive Algorithm 

for Signal Processing" ] 


(Text } Abstract. Tne octimel acjusting stec in the gradient algorithms may se suto- 
matically secq.irec by applying 8 suitedle sigorithm, recentiy oroocsed by 
the authors for the one-cimensional case. The extension to the two-cimensio- 
nal cease is consicerec in tne ocresenrt peper with eppliceticn to “igh-speed 
Gete transmission noce™. "he results obteinec proves the effectiveness and 
flexibility of tne proposec eigoritom in signal processing. 


1. INTRODUCTION 


The convenience of gracient algorithms for 
acective signel processing relies on the simpii- 
city of the resulting ‘ergwere A clear exemple 
in this cirection in the field of the one-cimen- 
sional dete transmission equelizers is the cele- 
brated model proposed by Lucky |1| . However, a 
very imoortert Grewback connected with the ccr 
rect use of these sigoritnrms is the oroblem of 
acquiring optimal acjustment. The cresert suthors 
recently procosed an algorithm for overcoming the 
seaic inconvenience. This algorithm -ives the pos- 
sitility of automatically Setermining the optimal 
adjusting steco /|2,3] 

The effectiveness of tre slgoritnhr hes oren 
ascerteinec: ') in the case of one-cimensione) 
gata communication systems by simulation tests 
4,5, . These tests regercec the effect of fixed- 
“point eritnmmetic; <) in the cese of echo-cencel- 
lers for long-dinstence t-lepnone connecticns, 
where adaptive filters with several huncrec coef- 
ficients sre necessery. “he results of simulation 
tests in oreserce anc sosence of Gouble talking 
are availabie in /[4) 

im the present paper we Gescribe the extersion 
of the elzorithm C two-Gimensionei deta cum- 
munication systems, which is requirec when 4 high 
speed ecplication is consicerec. The sescription 
of the exterdec elzorithm is discussed in sect.3 


12 











and its use in the realization of a complex equée- 
lizer in « gata transmissicn nodem is consicerec 
in sect.4. Contributions pertinent ts the topic 


. . '[- ’ 
dealt with in the paper are available in |7+e11|. 


2. REVIEW |2,3] 


Let the samplec Desebanc receivec signal de 


oF x * (nT) *£aqgn(nT-mT i+ aT} neQ.24.22 


, , ~*e*eee 


where @&, is the ‘>“ormation symbol (assumed to 
be coincicent with a binary p°2uco-random secuen- 
ce of values *1°'; hit) is the overall system im- 
pulse response; vit) is the sccitive cnannel -c:- 
2@; 1/7 is the symbol 3s well as the sampling ra- 
te. 

The Output of the tranversal equalizer is 
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with o° being the noise variance et the equelizer 


input enc 64+ being Kronecher's delte. 
The tec weights ere ecjustec ir tne grecient 
elgoritnr eccorcing to the recursior 


{ke] h ) 
(6) ¢ sc -r 4. 
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is the grecient ir correspondence to the &-tr step 


The optimal aciusting step is equel to 
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In |3| we proved. uncer tne assumption of i{x;) 
to be incependent rencor veriabies, that 


ir). e<iy -@ Jx_ _> 
— @ n n << 
is 
(Ar). e<r > 3: aor" 
-s mn nm-i nA— —fh 


where: <*> Genotes the expectation operetion;the 
Subscript i represents the i-th component of the 
corresponcing vector. The scheme of the one-cimer 
sional equelizer which corresponds tc the sebove 
Sigoritns is shown in fig.1. It operetes itereti- 
vély. Any ster incluces two sub-steps: 


1) in the first one tne switch is in the upper po- 
siti nenc rez efter WN.” seconds (Nc is the 
numer of samples requiredfor everaging |3/); 

?) in che second subster the switch is in the lowe 
position enc s*z efter NcT seconds. At the 
enc of this substerc the velues of the teps sere 
upcetec as shown in *ig.1d. 

From fig.l1 we see ** the proposed equelizer 
conteins e double number of multipliers with re- 

spect to trecitionel equalizers /|i/ . 


3. TWO-DIMENSIONAL ALGOPITHM 


Tne extension of the gredient sigorith™ with 
inherent optime] edjusting step to the two-cimen- 
sionel cese is eesily scco™p.ishec, “' we use 6 
complex description of 811 the quantities involves 
in the corresponding signel processing. Conse- 
Quentiy, the quantities Om. xn. SC. kn, yn 
hint), winT) eppeering ir equ.s (1),(2),(3) ere 
complex. We will denote their reel enc imaginery 
perts with the subscripts 1 enc 2 respectively. 

The m.8.@e. in the present cese Decor 2s 


(10) Eledec"*Ac-2Rele’y'| +3 


where @ stance fur complex conjugete; the term ei: 
of A is given by 

2.2 
1} t ne r +(o_* 
‘eee é of , oo )6, 


imi) m-* i; 


which sroves ‘net A is 6 hermitien positive de- 
finite matrix; Re |...! tends for the real pert 
OF 0. 

The tap weights sre sdiusted by the recursion 
(6) where 


(12) reac ‘Soe 


end the optimal adjusting step is 


,* 


(13) 6°89 = ——T"7~ | 


From (13) we see that 4, is 4 real quantity 
in spite of tne fact thet the gradient is 4 com- 
plex vector. The quantity de nay be epproximeti- 
vely calculatec 4s in the one-dimensional case by 
formlas similer to vamely., we @y easily 


13 



































CE) wiltiplication by constant factor 
fz] hveragens (. samples) 
[-} Vector difference 


[-] Inner product or eultiplication of a vector 
by 2 factor 





[X] Signe! sultiplication 
[7] Tine delay (1 sec) 


a Division 


Desultiplerer with m taps (scansion tiee of 1 sec) 


Fig.l - Oiegrer of tne edeptive equelizer with inherent optimel] acjusting step. Part 6b shows in detail 
the process ‘or upceting the velues of the teps. 


prove. by following # orocecure similer to that 
used in 13]. that 
my 


(r oety,-a,F 2. > 


-i 


The resulting scheme of the complex equalizer 
with inherent sdjusting step may be represented 
as in fig.1 with the *“cllowing mogifications: 

1) all the quantities sre complex, except 5),5> 

ana 6 
2) the quantities ye-4@, snd % WwSt be com- 

plex conjugetedc before entering the switch; 

3) the vector r is given by the comlex conju- 
gate of z in the first substep of operation: 

4) the quantity 5, shoulc be reel; consequen- 
tly. we can obtain it as Relir’s|, taking ac- 
count thet en imaginery pert coul. %e present 
due tc the spproximate nature of the estimates 


4. APPLICATION OF THE TWO-O'MENSIONAL ALGORITHM 7D 
A MI SMSPEED DATA COMMUNICATION SYSTEM 


The two-dimensionel algorithm describec the 
previous section hes been used for inmle ing 
the equelizer in @ high-speed date trey .ssion 
modem. The complete deta transmissior ,stem hes 
deen simuletec; its scheme is depicted in fig.2. 
The SDlocks appeaering in this figure are in the 
orcer: 

1) Coder 

Tne 3600 Dinery deta are srouped into words of 4 
bits. Each word of 4 bits is then mapped into one 
of tne 16 two-tuples (4), 47) (constellation). 
The output sequences {ea} and {a5} have a 
rate of 2400 beuds. 


2) Shaping filtere fF: 

They ere 10 percent roll-off rsised-cosine “il- 
ters with cutoff? frequency eque] to 1200 Hz, im- 
Dlementec by «6 trensversel structure having i2i 
teos. The rate of the input sequences is 1400 sam- 
ples/s. odteined by inserting 5 zero samles 
between two eciecent symbols of the sequences(s))} 
and {a>}. 
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8) SHAPING 
FILTER | 






















































sin 2xf.t sin(2xt.t+@) 


ig.2 - Scheme of the cats transwission system. 


4.2] Stim utiorns 





Tee trensmission through the previous system 
with en equelizerof 31 comiex teps is simuletrc 
2 by consicering es tre input binery sequence e 235- 
-1 CCITT pse:.‘o-rencom sequence. Ouring the tret 
ning. performec with the “cyclic equelizetion” 

tec’rique j[13| . the traensmittec two-tuples of 
" the constelietion ere (3,3) , (-3,-3) . origi- 


) ——-t+ — netec by @ 2= -1] CCITT pseuco-rencor sequunce. 
The constellation correspondes to @ combined ar- 
plitude enc pnese modulation (AM-Pm) [14] . 
The number of semples usec for computing the 
2 + evereges in the equelizer is equéel to the number 
-10T t) vor of its teps. i.e. N*3] , Guring the treining enc 
to 126 curing the edeptive mode. The starting ve- 
lues of the taps ere chosen to be @]] equel to 
Fig.°-I-pulse “esrorse cf *he telephone charne.. zero with tne exception of the centrel tep set toc 
l. 

The test hes Deen performed by pessing 31°C 
bits corresponcing to 1C itere*ions of training 
enc iC iteretions of eceptive mode. The performer- 
-@ of the sroposes elgorithr is quite satiefac- 
tory. @S it results ‘from the beheviour of *ne 
™.S.€. ShOwn in fig.4. This property is confirmed 
by the pictoriel representation of tne received 
algorithm applied to the amolituce anc delay cha- == ioe dee an aan t — Soon aa 
racteristics of a typical telechone channel |12! eee ee ee 
The channel has been simulated by 8 transversal 
structure with 121 teps operating at 8 rete of 
14400 sampies/s. 

5) Demodulateo 

A suitable value of *ne onase > is necessary in 
ore ts sover the correct slignment of the re- : 
seivec constellation. in the present case,«" 4ve ‘ \ 
shosen 9=65.°°. ' 

6) Filters fe 

They are chosen with the same characteristics of 
tre shaping *ilters F), . The rate of the cutout 
sequences is 2400 DeucGs,. odOtsinec Cy retaining 
one samcle every 5. ; 
7) Complex esualiser 


























3) Modulator 

The sequences {a)} arc {47} amplitude nodu- 
lates, respectively, an in-phese anc Gquecreture 
carrier with *¢*#1700O sz to generate the traens- 
mittec sigrai. 

4) Channe i 

The impulse response of the channel is shown in 
fig.3. This response nes Deen obteined by the FFT 


‘+ 











—_— =" 











— | 








The detailec scheme of this block is described a 7 - 4 
in sect.3. 670 oeaieae . 
8) Eetimator = 
“he estimatec coucle 4). 38-) is tne point of 
the constellation closest to ‘ne received coupe - ; 
1. y2) +t-* -$.@. versus the number of semiles. 
Vie Ve? 
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rst iteretion of 2 
="ere eTe oresen: severe! > 


*- - ‘- ~- st4 «= 
> -- - & -&° 
rrors,. corr oncing tO the recelvec couples re- 


he s™2ll circles derictec ir the 
m tne lest iteraetior of the aceptive mo- 


Os there ere mot errors enc tye receives couples , ; ? 
ere representec Dy points conteinec ir very sel) 
areas erounc the constelletion ocints. Finally. 
fig.’ shown the typical verietion of the actu 
Sting step @utometica.ly operetrc Dy the eler- . 7 
* +e 
= + ° _—t 





Fuortner tests eve orovec the e*fec*iveness of | 
the equelizer elsc ir oresence cf noise. The re- ad 
Suits of these tests ere su™™erizec in fig.f enc 
3, where the signel-to-ncoise retiv is Gefinec as 
the retio Detweer tre “est Sowers of the signal 
enc the Geussier noise et the cutout of the chen- ; 
me, (*ig.c’. we see from *ig.& thet the conver- 
gence speec is siigntiy e*fectec Dy toe noise.as 


it results ir the one-cimersionale case. *4- 
nal™.$.€., insteec. is e**fectec Dy the noise, ? 
Secreesing its velve witnr S/’ *ie.3). 
te» 
‘ 
' Fig.& - Receives couples in correspondence 
to the lest iteretion of the edap- 
; tive mode. There ere no errors in 
2 oF | - ° this case enc the receivec points 


+ @& 2 ere very close to the constelletion. 
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620 60 
‘ SAMPLES 


Fig.? - Adjusting step versus the cumber of 
sero les. 


Receivec coupies in corresponoenc 

to the first iteretion of the tres- 
ning. The smell circles recresent 
the couples which give error in the 
estimetor. The stere represent tre 
trenremittec consteiletior 


~~ 
Yr) 
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Fig.S - ™.8.@. versus the number of sempies in 
sresence of noise. The suantity S/Nis 


the retio between the meen powers of 


the signal enc the noise at the output 
of the channel exoressec in oc. 








7 ae * 











07 - — — —— 


10 20 »” 
s/™ 


Fig.9 - %.8.@. versus the signa.-to-noise 
ratio S/N.The velue of the 4.8.4. 
is calculetec by evereging the ™.5.e. 
corresponding to the last four iters- 
tions in the sceptive noce. 


5S. CONCLUSIONS 


Tee effectiveness of the gracient sigorithm 
with inherent ocptinel scjusting steo in the case 
of two-dimensionel dete communicetion system as 
been pointed out in the peper. The resulting com- 
plex equelizer ‘es 4@ structure which is suitable 





for micrcorocessor implementation. further w«crk, 

presently in orogress. concerns with its real-time 
realization by 8 tixed architecture inclucing bit- 
~slice components enc ‘arcwere tulticliers. 


This work w*3 performed at the Fondazione Uge 
Serdoni. eccording to an ogreement Detween Fonda- 


zione Ugo Sordoni and the Istituto Superiore cel- 
le Poste e Telecomunicezioni. 


Menuscrict receivec on Vovemmer 17, 1980. 
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IMPLEMENTATION OF MULTISTANDARD TELETEXT SIGPAL GENEK.TOR 
Milan ALTA FREQUENZA in English Jul-Aug 81 pp 231-237 


[Article by Renzo de Paoli, Istituto Elettrotecnico Nazionale “Galielo Ferraris", 
Corso M. D*Azeglio 42, 10125 Torino, Ricardo Daffara, Alfredo Rinaudo, Centro di 
Studio Per La Televisione del C. N. R., I. E. N. G. F., Corso M. D’Azeglio 42, 
Torino, and Franco Mussino, Istituto di Elettrotecnica ~ Telecomunicazioni, Poli- 
tecnico di Torino, Corso Duca Degli Abruzzi 24, 10129 Torino: "A Multistandard 
Teletext Signal Generator" |] 


[Text] Abstract. This paper describes the implementation of a versatile teletext 
signal generator whose sost significant feature is its softwere and herdvare 
programmability: this allows the generation of «a teletext signel sccording 
to different standards, for example CEEF*X/ORACLE or ANTIOPE. 


1. INTRODUCTION 


The Teletext is 8 very important and in- 
teresting service that sany television oroad- 
casting companies are planring to offer to 
their subscribers in the next years. 


This service is able to setisfy a number 
of information needs, offering to the viewers 
written sessages or Simple Grewings. 


The Teletext signel uses the unoccupied 
pert of the television waevefors the field- 


blanking interval for the trenemission of 
a nupber f Sinary-coded charecters, st 4 
given bit rate Since the unoccupied spece 


in the television wavefs-* is iisited, 4180 
the number f written gpeges thet can be trens- 
mitted sequentiaily in @ given time is iimited 
For example, using omiy two television lines, 
it i8 possidbie to trenemit @« set of one hundred 
pages of 24 rows of & ‘arecters eech in 
this case, the secquisition of @ new page 
in the receiver cen Se waited for & 8xi eur 


of 24 6, after its selection. 


In the last yeers «a few Teletext systens 


have veen jeve loved f Sifferent Countries 
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some of ther are alrescy in operation, «45 


the Sritish CEEFAX, ORACLE. others such «a5 
the french ANTIOPE aod the Canedian TELIDON 
are nothing sore ‘han exper: venta. 


In order to be able to carry cut some 
experisents with <¢ifferent stancarés. & Sumber 
of complex g.ieces of equipment are needed. 
Since the generetors s@veiladie on he s*rnet 
are atle to operste only «ith @ well Gefinec 
tangdard, the design anc ‘Pe itp. .ementation 
of a ulti-standarc signs. geoerstor ss 
carried out. 


> get such 8 versatility. ‘he generetor 
“es <¢iviced in wo oarts the control wit 
anc the transeitter unit. 

The control umit has Seen <cesigned using 
a icropre.cssor which provides botr editing 
and storage of data to De trense: tte; 
this vunit slso codifies the digital inforsetion 
according to « specific standard. 

The transeitter unit hes 
“sing rormal analog and Sigite. circuitry 
and provices the synchronization of the 
bove digital information sith the television 
,ine frequency anc 64.80 “he 


beer designed 


insertion o 
the cigital signeis on the video wssvefors, 
ouring the field Slanking interval. 

The control unit “as impiesented with 
a -soduler sapproech, in such 8 way that 
the memory can De exparced mt «) to store 
ané then *o trensait a complete ser of 
pages ivp to & -mexiowe of one huncred 


this unit iso provides interfaces with 
. termina) “eyooard). externa. memory 
such S868 Gis, tape, etc./). other intelligent 


wmite and the traenseitter unit. 

The operation of the 
be modified througn tne “oftware, mtil 
now, compiete orograss heve been developed 
for the Sritish “EEF AX OPACLE Teletext 
ANTIOPE. The 
*raner.tter anit «es 3.80 tesignrec ‘to be 
wideiy progremmadie. “his sliows the selection 
of the bit-rate of the data trensmission 
and of other parameters 


contro. unit can 


syster ard for the French 


cnarec*eristic 
aceording to the chosen Teletext syster 


Therefore ‘his generetor is resily versatile 
an¢ when suitable softwere has been dceveloped, 
* iarge ocurber of possibile Teletext standards 
can ode generetecd ard transsitted «ith the 
same equipment 





The control wit hes the asin tasx of 
genrere*.rg anc upoat.ing une 
digital information to be sent to the transr.t- 


comtimuvous. Fy 


ter wut. 

‘ sicroprocessor can accom ish this 
tase therefore this wmit hes Seen Gesignoec 
using such 8 Gevice. .tS opersetion is sone 
under software contro! 

At the time of the sGesign is”?.. ome 
of the ost suitadle dgewice was the Fairchiic 
Fe esicroprocessor., which hec the isportant 
feature to be sufficiently fest anc widely 
aveliletlie on the merket from severe. sarnulec- 


turers JDv i OuSiy other ficroprocessors 
of suitetbie charecteristics can Se usec. 
Nevwerthelems. the first exper . mente. 


transeission hes oceer sede using the PDP 
11/45 generel purpose computer, fully sveiledie 
at the CNP Ti¥-Center, where the Teletext 
genreretor ‘ve beer Gesignec and sessenbied. 

The vse of «8 *icroprocessor instesec of 
& finicompeter hes the 610 scvaentage thet 
the Teletext generetor can be compileteiy 
independen* fror the external apperetus 
anc easily traneportetie where the *easuTemects 
or tests ere te be sede. 


2.1 Maeréware Gescriptior 


The design of the contro: whit hes been 
Gone taking into sccount the possibie expen- 
sions of the sesory and of the interfeces; 
therefore « moduler approech hes been sdoptec. 
Eight different cerds, of Eurecerd format 
(1008160 a), were implemented; they are 
-~ the central processing card (CPU card 

implemented around the FE faerily of integret- 

e¢ circuits; 
~ three kinds of semory cards, with selectaebie 
eccresses. thet is 4 «byte of EPRror., 

& «byte of stetic PAF anc i6 kbyte 

of dynamic FAP; 

- the seria, 20 mA current-loop interfece, 
teletype competibie; 

- the serial ELA standard FS 232 © interfece; 

- the generel purpose input/Ovtput interfece; 

- the PDP 11/DF 114 pereliel interfece. 

Among these circuits the sost importent 
is the parelie) i/o interfece, be tweer 
the two wnite of the Teletext generetor. 
The @@:1n chaerecteristics of it ere summarized 
in Teble 1; the @iegree of fig. 1 inéicetes 
the date and control signels in this irverfece. 

The dete trensfer through this interface 
“Transfer Request” 


is controlled by two 











Mair 
af 


charecteristics of the cerallel 
the teo wits of 


°** 


Ow 





interfece Detween 


© Teletext generetor 




















~ Rusber of Detse Output lines (Dete lstched on card | 6 | 
: : 
' 
' - Nueber of Dets Input lines (Detse to &? letched on peripheric & ! 
) : | 
) - Lines eveiletie for Centro] Word ‘Output 3 
~ Lines eveiledie for “Transfer Request” (ective high) (Inputs 2 
~ Dete output strobe (positive pulse : 
’ 

- Deta input strobe (positive pulse : 

- Grounc 2 

~ Number of evaellabdle lines 25 

liner which can generete, woder progrer con- to the interfece circuits of the transsaitter 

trol, en interrupt sequence in the sicroproces- unit. 

sor syster. These “Transfer Pequest” lines Secondly, the progres controls the operation 

are cleared by the sicroprocessor during the of ‘the various periphersl interfaces; 0 

servicing routines, with the hardware genere- it is possible to perfors input or output 

tion of « “New Dats Reedy” pulse Guring the operations using 4 serial peripheric (such 

execution of «# deste output instruction and as s full-ASCII encoded keyboard), or «a 

® “Dete Trenssitted” pulee during the execution sinicomputer, or the front-panel console 

of @ Gate input instruction. \containing switches and « LED display). 

The semory of the Teletext generstor is The software has been organized in such 
organized as in the following * way thet it is possible to send commands 
- the 64 byte of the FS scretchped interre) to the sonitor or edit text-peges to be 

memory ere used #6 pointers and current transeitted, using esch one of the siphanumeric 

date store; peripheral. 
The p ree consists of a start-up procedure, 

roe 
two sein loops (namely TELETEXT LOOP and 

-~ the first 16 kbyte of semory locetions «are MONITOR LOOP), and some sccessory subroutines 
devoted to progrer store on EPPOF or stetic (fig. 2 
RAM, if external mess memory 18 used At power-on or when @ reset is performed, 

a , . - 

- the other 48 kbyte of senory Jocetions, direct the monitor progres executes specific hardware 
ly edéressadlie with the FS microprocessor, imitialigations and presets some tranemission 
ere used of dete store. pereseters with given constants,  sccording 

" , af ] = 

Really two bcenke of 48 Kbyte of semory ioce to the selected Teletext standard fig 
tions (on G@Gynanmic RAM) are eveiledie for dete +). 
store. The benk selection bit is provided by The mein loops perfors omly some test 
an 1/0 port of the F8 microprocessor. procedures under the input/output request 

tech one of the two Geta semory benks car anc the possible calis to the subroutines 
support Sil pages of UK Teletext informetion, serving these requests. The TELETEXT 0° 
containing 960 charecters ech. or TLOOP) .6 synchronized by the TV field 

2.2 Software description interve, et *s veing the *aester request 

signe. coming from tne tranes.tter mit 

The *®oniter progres of the *suiltistandard fig. | ang 4 
Teletext sigrel enerator controis and s« r 

s . “pe As soon as this signal becomes active, 

viees all the operations of the sicroorecessor on , i 

: LOOP calls the Teletext trane®ission 
Firstly. the progres provides the control 
routine TYTRAN At the end of it the 
of the flew f the data from the *sesory ; 





possibile requests coming from other peripherals 































































































eo 2 ai 
master Request 4 Sat Sew Data fequest 
Sesotl ?? .at Tield rate 
F —_— Traneei ssion 
Sew “eta “eady Pulse (byte) Clock 
Ineertion 
Searle 
Parallel 126 « & bit 
r/°c Jata Output Lines = ft register | To the trane- 
interfice La ~ | aission 
cart a (296 x 5 oat serializer 
optionally) 
Date Input Lises 
. rT wultiplexer Prev the 
' Inpete Control Jord (Sto! line. 2) Swe panel 
— ; ., eTaeseters 
> 3 7 .>3.ect) preet) 
set 
nis Trarecitted Pulse vv tracefer 
2 
aan lt aquest 











-oatro!: nit 
Fig. 1 - 4ardware interface DSetween the 


are tested. If these requests are not 
present, the prograr execution starts 
agein to wait for «as transeitter sester 
request. 

The SONITOR LOOP ior SLOOP) is not 
involved with the Teletext signal *trene®ission. 
when this progres is ruming, he sicroproces- 
sor dees not control the signeil encoder 
and can execute other operetiows, such 
as high speed input/output, on-line debugging 
of progress, *inicomputer intercomeunicetion, 
preset of Teletext parameters fig. 5). 

The operstor can call cech one of the 
loops froe the others Sy seans of specific 
commands coming from any peripherei. The 
commands are <G@recodec dy special pur poee 
subroutines (| TXTDEC and MONDEC), which 
call the corresponder* executory subroutines. 

The *inicomputer intercommunication 
subroutine sillows the sterege of sli the 
text-pages to be transsitted siso in the 
sees sesory of 4&4 Sinicosputer or development 
syster. This subroutine is aiso vueeful 


in editing text off-line and to Geveicp 
new veer routines ty sears of the utility 


progress of « large operating syster. 





Trane itter Unit 


control wit end the transeitter wit of the 
sultistandard Teletext signal generstor. 


Other eux iiliery subroutires perfore 
the following operetions: 

- to update the tise information ithe software 
clock counts the signal encoder requests 
coming at SO Hz rete); 

-~to generete an odd-perity code for the 
Teletext charecters, 

-~ to perfore high speed seria. input/output 
operations; 


-~ t© execute cherecters echo on the output 
peripherals, 

-~to sliow on-line debugging of progress 
(oy means of the fwli-ASCII keyboards 
es dete input end the front-penel console 
with @ LED displey ae dete output); 

-~to set the heeder control bits of the 
selected page and select the tranetission 
stenderd (CEEFAX/ORACLE or ANTIOPE) decoding 
the switches on the front-panel console; 

-~to sllow the setting of the deste and of 
the clock on #11 the pages headers (CEEFAX/ 
ORACLE standard only); 

-~ te continvowsly trenesit « selected page 
in order to compose or correct it (in 
this cease « blinking serk is displeved 
on the TV screen to point et the text 
irmertion plece); 
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delete characters in the written text: 





r TALTOUF 
2 A mew stan:ard selectior) sinicon puter 
utimne i. 
| . ‘ 3) interconaunication 
ussite 9 — 
. 1 Traremitter Unit ss 
‘ ~econcary Request 
{ vervicine Routine 
TéelsTEXT LOuP — 
- ra — ‘ ~ aWVkh 2 )R La. 
fig. 4) \ fig. >) 
Teletext Loop auxi lian -onitor Loop 
Commar 's Interpreter ~ubdroutine COOmarc!s interpreter 
Routine Bout.ne 
| (TXTDEC) (20% BC) 
Fig. 2 - General flow chart of the Control Unit's vrogram. 
- to allow the movemerts cf the blinking AS an option, this unit should generate 
mark in any direction and to insert or @ black and white bar-signal, that can replace 


the external television signal. 


» to restart the normal sequential transmission The block diagram of fig. 6 shows in deteil 


of all the text pages. 


3. THE TRANSMITTER UNIT 


The main tasks the ransmitter 


rimarily to accomplish are: 
























































the various parts of the transmitter unit. 
The incoming television signal is first 
dc-restored, to set the black level at a 


unit has fixed voltage, making more easy the mixing 


with the digital signal. The external televi- 
sion Signal can be repleced with that genereted 


(_ mera inside. An identification circuit is able 
Initialise FE Syste to recognize the presence of the external 
- TV signal and in case of its absence the 
qTeeshaasard) iritternal bar-signal generator is automatically 
selection) 
RSINI Switched on. 
yvecode the Switchee The incoming television signal is also 
for the selection sent to @ sync-separator, which derives the 
of the TBLSTEX’ etan:. line and field synchronizing pulses, and 
are used to synchronize the local sync-genere- 
tor, freely running when no external TV signal 
Initialise TELETEXT pa is applied to the Teletext generator. 
raceters, contro) reg. The clock generator circuit has three 
and text pages buffer different quartz-controlled oscilletors that 
can be, one at a time, locked to the TV line 
frequency to generate the appropriate bit 
, a rate of the Teletext signal; moreover, an 
GO MT] TWoP (fic. 4) ) ' 

external input is available when an asynchro- 

nous bit rete is required. 
The parallel-to-serial digital Signal 
converter, which is the most important part 
Fig. 3 = Flow-chart of the START-UP Routine. of the transmitter unit, has the task of 


- to convert the parallel data string, 
fro» the control unit, into ® seriel 


of bits; 
- to derive from the incoming 
Signal the synchronizing pulses 


to be able to allocate the digital 


into the television waveforn. 


sequence 


converting the parallel data, coming from 
the input/output interfece of the control 
unit, in ® serial sequence of bite. The con- 
verter works under the control of the insertion 
window generator, which allocates the serial 
informetion in @ specific number of lines 


coming 


television 


order 
signal 
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of the fielded blanking interval of the telev:- 
sion wavefore;: there is the provision on 
the front-panel of suitable switches (fig. 
6) thet allow the selection ‘from one to 
twelve of the number of TV lines occupied 








the selection of the number of the TV lines 
occupiec by the digital signal and their 
position in the TV field blanking interval. 

Up to now, this generator is able to trans- 
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Fig. 4 = Flow-chart of TELETEXT LOOP Program. 


by the digital signal and to allocate them 
in any position in the TV field blanking 
interval. 

The parallel-to-serial conversion is operat- 
ed by neans of eight 126-bit serial-in/serial- 
out shift registers that store the cigital 
information coming from the control unit, 
during a large part of the field period. 
The content of these registers is then transmit- 
ted at high speed using an 68-bit paraliel- 
in/serial-out shift register, that generates 
the string of bits, at the wanted bit-rate. 
The digital signal is mixed with the video 
waveform via a shaping filter, that reduces 
the bandwidth of the digital gnail to about 
5 MHz. 


4. CONCLUSIONS 


The Teletext signal generator here described 
has been designed specially for testing pur- 
poses: the development of its various perts 
has been done taking into account the possible 
needs of different Teletext standards. This 
versatility has been reached using a *icropro- 
cessor in the control unit and allowing 


mit a Teletext signal according to two stan- 
dards, the SBritish CEEFAX/ORACLE and the 
French ANTIOPE. 

Examples of pages transmitted according 
to these two standards are shown in fig. 
7 and 8. The external aspect of the sultistan- 
Gard Teletext signal generator is shown in 
fig. 9. 
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ITALY 


NEW IONOGRAM STORAGE-AND-DISPLAY SYSTEM DESCRIBED 


Milan ALTA FREQUENZA in English Jul-Aug 81 pp 219-222 


[Article by Antonio Guiducci, Istituto Elettrotecnico Nazionale "Galileo Ferraris", 
Corso Massimo D'Azeglio 42, 10125 Torino: "A New Type of lIonogram Storage-and- 
Display-System Using a CCIR 625 Lines/Frame TV Monitor") . 


{Text ] Abstract.A new system for the memorization, processing and visualization of 
ionograms, that makes use of a CCIR 525 lines, frame TV monitor is descrided. An 
increased flexibility in the analysis of ionospheric data is achieved. In 
particular, the completely automatic scaling of the ‘mospheric characteristics 
is made possible. 


1.- INTRODUCTION 


The analysis and the interpretation of the 
icnospheric pheromena are based upon the collec- 
ticn of data that are gathered through several 
different approaches: radars, missiles, satel- 
lites, riometers and so on. Among them is the 
}onosonde: an apparatus wh'ch has extensively con- 
tributed to understand the dynamics of the upper 
atmosphere, especially because of its distribu- 
“ion over the entire globe and of i*s hardiness, 

which permit a complete observation of the iono- 
Spnere both geographically and temporally. 


The ionosonde is a radar operating on a 
variable frequency (often between 1 and 16 MHz 
which beams vertically overhead its radiowaves 
and detects the delay time of the echoes returned 
from the successive ionospheric layers. The out- 
put of the ionosonde is a plot giving the virtual 
height of reflection versus frequency, namely the 
,onogram. Several character .stic parameters, as 
the minimum heights and the critical frequencies 
of the different layers, together with the MUF- 

300C (Maximum Usable Frequency over a distance 
of 3000 km) and Fmin (lowest frequency at which 
echo traces are observed), can be extracted [from 
ne ionogram and ordered in tables ‘hj. This way, 
a large quantity of data become avai.able to the 
Laboratories and scientists 311 over the sorld. 
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re [EN (Istituto i.ettrotecnico Naziona- —_— = 
ac the E = — - — . — | 
le in Turin a digital iomosonde oy the trade SS — | <—— | camer 
> ~ > >a" = Si o 5 ow / a — os —_ — 
name of “Digisonde ic has been operating since a -=— it ~ | 
. saw | et | ae =—- 
1976: its digital output is stored on magnetic is = | ‘Troe ES 1 
6 = » ~~ or -4 " ous = _ i TT 
- The pr nt er cescribdes 4 new system loot Er 
tapes e prese pap c . wr . 1 
for the memorization and visualization of the —— ) | oom ot oe mer 


ionograms, designec and developed at the IEN. and L 
now in operation for the semiautomatic reading of ' 

















: 
the ionospheric ocarameters. ; it 
ot i 
2.- THE SYSTEM OU.LINE ee: a tees ¢ i 
E .. =. wet) oee 
The visualization of an image (an ionogras 2 Hi ~ _—*— dy 
_ ’ 
in this case), stored in the semory of 3 sinicos- i 
, tf. 
uter, over a TV monitor requires a satchir — | fmsres 
P ico 3 ™“ | pom ; 
betwven the rate with which the sinicomputer can ———— 


supply t°e stored data and the refreshing rate of 
the monitor itself. For this reason «a standard 
625 lines/frame TV sonitor cannot be refreshed Fig. Flock diagrer of the syster. 
directly Dy a@ Binmicomputer which is oy itself too 
siow. At the [EN, @ superseded syster used a 200 
lines ‘frame videotelephone monitor which was di- 
rectly refreshable by the computer, through « OWA 
interface, because of its low horizontal deflec- 
tion rate [2,3]. This system «as definitely un- 


as the cooré.netes of the pointer heights 
and frequencies and the position of the curve 
mur). These reacings are memorized into «@ 
magnetic disk unit carried by the DIGITAL PDP 
11/45 @inicomputer of che neighboring “Centro 
6: tudic per la Televisione del CNP” which 
is linked to the DIG.TAL PDP 11/15 vie two 
DMC )6UOCU LL Oarterfaces Morsover. the PDP 11/45 
C use the Externa. “Semory through thet link 
as one of its peripherals. This way the elabore- 
tion programs can be first developed and tested 
on the more powerful "45" and then utilized 
on the “15”. 


satisfactory since not oniy utilizing @ *sonitor 
outside the CCIR standards. ‘ence almost unre- 
placesble in case of failure, dut aiso implying 
an exceedingly large occupation of the central 
memory for tne storage of the ionogram, hich on 
the other hand, wes needed for “se planned com- 
plete automation of the ionogram’s processing. 
Therefore, a device capable of temorizing a com- 
plete ionogram, namely a atria of 256x128 points 


; 3.- THE STORAGE AND VI“ VALIZATION UNIT 
of @ bits each, and at the same time, of dispiay- 


ing it om a stancard 625 ilines/frame TY sonitor The image (ionogrem’ thet must be visuei- 
eas Gesigned and veveloped. ized on the monitor ‘fig. 3 is # matrix of 
The block diagram of fig. i. nelps the under- 2S6n126 pointe of © bits each. in order to obDtair 
standing of this set wp in its details. The the most efficient occupation of the monitor's 
minicomoputer DIGITAL POP 1:/15 can accept. vise screen, each elementary eres of the image hes 
the ORLI-C interface, sequences of date corre- beer, chosen to be 8 squere two-line high (i.e. 
sponding *to ‘he columns (i.e. frequencies) of the equal fields anc 16€.6 ns wide ‘6 MHz clock 
,onogram’s satrix, supplied either sy one of the The remeining portion of the screen has been ieft 
two Tagnetic tape recorcers - 2. and 3 in fig. avaiieabdile for the visuelizetion of the slphanumer- 
- r. in real time, directiy Sy the io .osende ic charecters which ere needed for displieying the 
3,1 and emorize thes, via the JMA interface information pertinent to esch ionogrem like the 
OFi.-B8' and the Control Umit 5), into the Exter- Gate. howr anc 80 on, and concerning the sectual 
"al Yemory o The metent of the taternal Semo- position of the pointer and the other readings. 
ey 46 continuously visuslizeé on the stendéard The ionogres sensory was subdivided into 4 sub- 
y eoniter Furthermore. the Control Unit car unite opereting in pereliel to evoid the need  f 


af using memory chips of too high retings. Hence, 


16D. ay ane move over the entire ecreer 
the cycie time required Guring the visualization 


ome eaniter. under anants coming fron the 
omputer, « flashing pe.nter ar es sc celled 1s 666.6 me: it can be eachievec quite easiiy dy 
“traenemission curve”, which ere used for extrect- means of the commercially evailebie LSI circuits. 
ing the ionospheric charecteristics respectively The Geteiis of this interfece ere vescrived 


with reference to fig. 2. During normal operetior 
continveovs refreshing the memory if #@ve@iiabdie 
to the computer in the intervel of time betweer 
Successive video refreshings, i.@. Guring i..6 ™ 





‘ r of the field scan ior Fy the 

wey. the viSvuei.zatior arn te interruptec anc the 

commection of the memory to the computer maintain- 

ur.ag th 1..8 ms, the comput- 
v 


er car reac or modify the memory content Dy 


. . — . 

Loacing the I Adcress Counter <£ of fig. 2 - 

wit® the sterting address of the string of data 

to be transferred by DMA, and utilizing the Ccon- 

trol and Status Fegister of the DFLI-E in order 
ci 

to commurmicate to the Contro. Unit 1; the desir- 
— 

ec operations: reading or writiag. Oy rows or by 

columns néder tne action of the Control Unit the 


brtes of information are transferrec by DMA bde- 
m=puter memory anc the exterra. memory 
- . During the &.2 ms of tne TV Monitor refresh 





g the Control] Unit interrupts ever: OMA cycle 
eventua@..y in progress anc puts on the Address 


Ss the 


content of the Fefresh Address Counter 


rr 


The remaining DWA cycles are performed after 
a 


= 

the visualization o the i128th row. The end of 
the transfer is reported to the Control] Unit by 
the 


PEADY signal from the DF11-#. 
3.1 = Memory 1/0 and TV Refresh 

Every write operation of the memory con- 
sists of the memorization of a 32-bit word. This 
word is built up in the i Buffers 93,10 letch- 


——— 
ing two sequential 15-bit words supplied ty the 
DR1i anc is storec into the external *emory 


subunits Ma through Wd, as fo.lows. 
First word ‘word A iow byte in Ma, high byte in 


vd a 
Second word iword 8 low byte in Mb, high byte 
in Mc. 


> 


in @ Similar way, foliowing @® memory reac 
operation. @ 32-bit word is available on the 
memory output terminals. The two i6-bit words 4 
and BF to be sequentially fec into the DPFl1-B for 
their transmission to the computer ®emory, are 
obtained et the output of the 1/0 Buffers. ietch- 
ing first the content of Ma anc Mc anc then the 
content of Wb and Md. Hence, it follows that «a 
write or read cycle is performed every two DM 
cycles. For this same reason, the content of the 
Address Counter, thet is the eddress on the 
AGé@rese Pus, must be incremented only every tw 

DMA cycles 
The TV Monitor refreshing is sisiler to the 


vtput operation described sbove, except that the 


address o the Adcress But is Supplied Dv the 
Refresh Addressee Counter > and that the words A 


anc & are further serialized oy the Output Muiti- 
—_— 
p.exer 1% As @ result, for each address on the 


Address Sus, 4 t tes of 8 DAIitS each are sequern- 


; ; ona 
tially fed to the DA Converter if anc displevyec 
es 4 subsequent ionograt points on the TV Monitor 
= 

; :, 


Pointer and Transmission Curve 


to 
Lae) 


As stated in Section 2, s flashing pointer 
anc @ curve (transmission curve), movable over 
tne entire screen, are needed for the semiautomet- 
ic reading of the ionospheric data. This task is 
accompiished without modifying the content of the 
externa. semory as follows. To display and move 
the pointer, the computer loads the pointer 


address into the Pointer Position Latch Ti). 
@hen this acdress and ‘the address on the Adaress 
Sus are equal the number on the output of the 
-onsole Switch Decoder 18) is fed into the DAC 
(161. instead of the actual ionogram point value. 
This number lternates Detween © and a value N 
#ith a frequency F. N and F are selected by the 
“onsolie Switches (19). 
m the other hand, the 127 column sddresses 
f the transmission curve are stored in place of 
the last column of the ionogram that. during the 
visualization of the curve itself, is not display- 
ed. in other words, the 256th byte of each row, 


- 


istead of bdDeing displayed, is stored into the 
-urve Point Position Latch ‘13) and represents 
the address of the point of the curve for the 
following row. The curve grey ievel is again 


selected dy the Console Switches. 


3.3 += Charecter Generator 

Together with the ioncgram, the alphanumer- 
ic information is visualized on the TV Monitcr, 
which then can ce used as the output terminal of 
tne computer as well. 

The PDP 11/15 transmits the position and 
the ASCIi code of each character to de visualiz- 
ed, *o the interface that stores such an informa- 
tion in the Character Memory 21}. The 36 strings 
of S2 cnaracter each, contained in such a emory, 
are automatically visualized over tne screens 
tones free from the ionogran. 


The apparatus described in *.e preceeding 
sections is actualiy in operation at the iono- 
spneric station of the IEN. It proved to be quite 
ssetul not only for the semiautomatic reading of 
the ionospheric characteristics, dDut also for al- 
Owing several elaborations of these data. ‘Such 
elaborations are performed in order to eliminate 
Jisturbdaences and interferences from radio sta- 
tions ehich Minder the correct interpretation of 
"he ionogrars especially in the automatic ap- 
proach. The results obtained with this apparatus 


: ry .4 
- See tigs. 4 and > + are rather promising | 4) 
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Fig. 2 - Slock diagram of the storage and visualization unit. 


and will lead, in the near future, to the com [3] A. Guiducci, G. Quaglia: A Semiautomatic tech- 

pletely automatic reading of the inospheric cha- nique for the interpretation of ionospheric 

racteristics. This goal, which is in the auspices dete. “Riviets Iteliens 41 Geofisice e¢ Scien- 
of all the operators who are 0notonously and se Affini™. 1977. IV. n. 5-6. 

tediously dealing with the cumbersome collection 

of ionograms, «sill de 4a most welcome achievement. (4) R. Melen. D. Nardi. F. Mer. F. Mesti: Ricenc- 
Indeed, once the routine cf manual analysis #iii scimentc automatico di ionogrammi mediante gli 
turn out to be obsolete the still hidden informa- algoritm: delle elaborazione di immagini. The- 
tion contained in the ionograms rejected Sy the sis presented to the Faculty of the EE school 
omputer on account of their anoma.ous complexity at the Politecnico di Torino for the Degree 

will come to full evidence and wiil ask for of “Dott. Ing.”. 

Surther Studies. Menuscript receives or Febrruery $, 196’ 
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